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TO* 



[ff^i] &t<*> (i) ^c, (4) o^b^ttK^^ri-^^v^y 0 ^ k 

(1) flsffi : NADHi^liNADPHWftLT, 55 (1) 



(R) -N-^>^;v-3 -fcTny vV 

(2) flUHMiSpH : 5. 5^<b6. 0, 

( 3 ) ftsJBMaSi&Jg? I 5 0 t^ib 5 5 *C> 

( 4 ) : rfrtitMfrtiHz&^xifo 5 5 0 0 0 > SDS^VT^'J^7 5 K 

^^m^l6^*f^i3V^-C^2 8 0 0 0 o 

[ftm^2] I^TO (a) Xl± (b) <£>*°y^7^K: 
( a ) Wffl&<OWffll&% HZtfLTzT 5. S ^K^iJ ^ h & & ^ V ^ K 

(b) SB^o@E^j#-^nc^L7tr^ ^mmttz\twmu<Dw^m^i 

ZtifcT $ ^o N fulfil (i) -«£tL£N-^>v^- 3 - 

t?ny>v >*&&mwiKm!jcLx, mie^ (2) -c^s*l* (r) -n-^ 

> 3 - tf n y #y ^7°^ Ko 




T?36S*t*N— ^>^-3-lfny SV>lcfl5fflU 5* (2) 




(2) 
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[Sf^3] *-'^yf Kmvr (De v o s i a) MM, 

[It*3l4] f#->r«fc*f mr-y^fet (De 

vosia ribof lavina) I FO 1 3 5 8 4 W??3b Z> mi&M. 3 ifiUSc 

[ft^ 5 ] ffl&£ 1 ^ f> 4 CO v^-ftt^ KIBfW) ^ v ^7°^ K * a - * 

[IS^6] J^TO (a) Xl$ (b) <&#V 
( a ) E^iaoByiJ*^- 2 ^ L fctt*EyiJ* f> * # y * * U * K 

5* (2) -C^£tL& (R) -N-^>v;i/- 3 - tfn i; vV-;i^=lr^-r^^|4 

[If^ 7] 5 £ fell 6 fc|B*W>#y js? * l^f- Kfc-g-trS&S^ * 

' o 

9 ] =j - * J»3f SI 3f®l!£ * h *K y ^ y ^ K * 3 - K-f & 

} ) (Baci l lus megaterium) ft$©^;V3 
[ft^ 11] 7 , 7^^KpNTDRGlt^^ If jjtg 1 0 KiB«<Z>S&^ 

[fjf^tsi 3] Miaa^ia^Mm-eab^w^i 2tcfBmof^^m# 

o 

im&mi 4]E. coli HB101 (pNTDR) (FERM P- 
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1 8 8 7 1) -C^afff^l 3 £|att05&JWEafc#o 

W^Pfil 5] E. col i HB101 (pNTDRGl) (FERM 
P - 1 8 8 7 2) X~$>2>m$V£ 1 3 K&m<OteMim&o 

wra&gi 7] tmft^-^&^Mt^w, (i) 

[ft 3] 



tr^ $ tt^> N - ^ > s> - 3 - e n y ; > -c $> 0 , ffrf v£f£ 7iV3-;^ 
> * (2) 
[ft 4] 



"e^$*L& (R) -N-^^7;V-3-t:'D'J^-m-5, IMt^ 1 6 Kffi 

[ffMU 8] ItlB*^^-^**^ £ft^«*> (3) 
[ft 5] 





R 1 




(CH 2 ) n 



(3) 
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^^^^o n »i 1 xti 2 *^l- 0 ) -e^stta 2-t- > 7DVii 

mffe7fc^14T;V3-;i/^ — *b£ (4) 

Wfc 6 ] 




(4) 



(CH 2 ) n 



-e**K ttTSfi 2 - x b ^ n - ;i^2g#^ (r) -7-^ h 2 —jr h 

^•C*S»^ 1 8 t:E«Olil^ft 0 

[l»^2 0] mrffi2-x h7D>f^3-^ 7, 8, 9 

-ff7HKn-5H-^>/y7nA7*f>-6-t>T^f), HufS2-xh 
7n-;i/i|^ (R) -3-p< 7, 8, 9-ff7tKn-5H 

[»*^2 1] irrf27j;w^-;^^^i-^>^%^\ (5) 

[ft 71 




(5) 



(5£^ R3, R4f±2fc&lg^ ^n^yg^ Ti^^yi, - bnf^U 
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^pH2 0 0 2 - 2 7 2 9 7 6 ^ 

WSB3te^«ttT^3-^**, — *b£ (6) 

[ft 8] 




[it^2 2] SJrlB 1 -7x-K^; VfHSftri^ -*nn- l - (4' 
-7^tD7x^) fulfil -7x-;l,x^ y-;vft^ffr&* ( 

S) -2-^nn-i- (4' -7Wn7x-;v) / -)VX&Z>^ Mfttfg 
2 1 JwlBIROSjft^o 

[»^2 3] ii&ffil -7x-^x^; >SNi#tf*2 -?nn- l - (3' 

-tuuy ^~)v) jl? y >x~h*), ttrfBi -7 ; -frmmftw (s 

) -2-^nn-i - (3' -7nn7x^i/) y -^*e*«»*^2 1 H 
IBRoUBfcfrfto 

[0 0 0 1] 

*»9!W\ 5* (1) 
[0 0 0 2] 

[ft 9] 
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6/ 



[0 0 0 3] 
[0 0 0 4] 



[0 0 0 5] 

*K V K\ |R# V ^y-f- K * n - K1" * *° V * * V * f - K> U * * V * 

[0 0 0 6] 



[0 0 0 7] 

-3-eny ^y-^«r«t-f**ffi (flMfcttRl :ti¥6-l 4 1 8 7 6f 
<&fR) „ N-^>v;u- 3-tfn'jyV >fcflfc&!»<a®fls ■mm%>)Xl± J ttit><D 

vmm *ftm 2 *-c3»j&teN - ^ ^ 3 - e n >; vv - ;v 4 * ^ 

2 0- 1 5 0 9 9 7 #ftl6#irv>4 0 



[ft 1 0 ] 




(2) 
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[0 0 0 8] 

ttB-rl-^-^^Ilt^S »f^ttl :Tet rahedr 
on 5 1, 1 1 5 3 1, (1 9 9 5) ) **fclC>*lTV»£ 0 
[0 0 0 9] 

-1- (tt7x^;v) i^yvn, T->eTJR^*^^iTJPS^K:JR1-&«fe 
W$fctt*O^W*flMBS-fr, 3fc£iSte2-^n-i - (fj|7x-^) jc* 

mWF&M3 I #lf 4- 2 1 8 3 8 4^<2r^ XV, 
SU 1 -2 1 5 9 9 5^<2r^) % 1- (f^7x-;v) Jt^y 

* h V il A • ^r-v >TJ (Geotrichum candidum) <7)^ 

!J. Org. Chem. 63, 8957 (1998)) 

& o 

[0 0 10] 
[0 0 11] 

[#i^m i ] 

mmW- 6-141876 ^Ml 
[0 0 12] 

[#!«:$* 2 1 

#H3¥ 10-15099 7-f-<2r^ 

[0 0 13] 

MM*** 3] 
#H§¥4 - 2 1 8 3 8 4-^-<2r^ 

[0 0 14] 
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#g§¥ 1 1 - 2 1 5 9 9 5 -5§-<2r# 
[0 0 15] 

1 1 

Tetrahedron 5 1, 1 1 5 3 1, (1 9 9 5) 
[0 0 161 

i$mmcm 2 \ 

J. Org. Chem. 6 3, 8 9 5 7 (1 9 9 8) 
[0 0 17] 

2 - t- V ? u - 3fe«H£ i-7x^Vi^- ^fHgHfc £ 

[0 0 18] 

[0 0 19] 

[MM £ M$t~f &tz)sb<D 

N - ^ - 3 - tf n i; vV > £ 3.famiRM K Mtc L , (R 

«tt*#^*#^:/?-K£JMgLfco fit, i*°'J K*5RIffli-4 i fc 

£«£ *)^IStN-^>y>- 3 -fcfn >j vV-;vo<^5fc^-f, 7fr^t&142 --f 
h ^ n - ;v g|#ft:R <«^tt l-7x-;vx^- /M£$# * *6 £ "T & , ^ 



WSE# 2003-3100113 



JH 2 0 02 — 272976 




[0 0 2 0] 

(R) -N-^>y>-3-t'n'j vV -;V^«L#^>^';^^ K-e&& 0 
[0 0 2 1 ] 

) (4) <Dmik¥M&n*m-t ^>^v^-f^~ v&m? <ba& 0 

(1) NADHSfcl±NADPH*t»tfcLT, TfE:£ (1) 
[0 0 2 2] 

frffc 1 1 1 



[0 0 2 3] 

"t?^ ^ -?> N — ^ > — 3 -tfn'J yV > £r KS§7G L T , TfB5£ ( 
2) 

[0 0 2 4] 
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[0 0 2 5] 

(R) -N— ^V^;i/-3-tfn>; vV -;v^^-f ^©ft^^r t, 

(2) ^JE^Ip Ht^5. 5^6. 0, 

( 3 ) ftmmm&Mi>* sowsst, 

( 4 ) r;u»ja^*f tc j3V»TiKl 5 5 0 0 0. SDS#'J7^V^75 

VYA'WfmabK&\t*Xto2 8 0 0 0, 

[0 0 2 6] 

3 - en >; >*$.itmimzm.j£LX (R) -N-^>v;v-3 
- M u i; v? y - ;v & % U ^ 7"f- K £ £ t &X i 

[0 0 2 7] 

@e^o@E£ij#-s§- 1 ^ tfc r ^ y mse^is^T i 5g l < 75/^ 
tf s fi#i. if a> ^^^(±#i/p$tL/iT^ y^ie^j^tr* 0 ';^:/?- c u 

rrent Protocols in Molecular Biology 
(John Wiley and Sons, Inc., 1989) Htcfgf^ 
£%\<D-%& izm^xm^ir^Zt^X^, N - ^ y V )V - 3 - tf n >; > 
#il^t'7l7cLr (R) -N-^>v;v-3-tfni;>>v-;i/^^1-^^ 

[0 0 2 8] 
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KftfisT (D e v o s i a) mBW&W^fbtl^ ftizftt U^<5t LTlif 
*vT'')#77tff (Devosia ribof lavina) I F 0 1 3 
5 8 4W%mfZ>ZttfT^2> 0 
[0 0 2 9] 

■*sm<D#v v*ZLMtzw&m^ m&.m*tz\$$imifc<r)^rtLx$> 

[0 0 3 0] 

o# v v * jm&& x v?/t tz iMLtfor < ; mmm<v-M t tz 

KBfi JO £ & X®, iWT^y ^SE^iJ K*o*v> T *° >; ^ -/^ K * n - 
[0 0 3 1] 

[0 0 3 2] 

^^r&tt(i> i oomM'j >mmmm ( P H6. 5) hkn-^^^ 

-3 -fcfn';>V > 5mM, WfNADHO. 2 5 mMjsJ: tFB^fSfci&bn U 
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[0 0 3 3] 

fcV&fiBffl t ttKNti&IA&sm s-^n- & V z ? V * K £ * h V > y a. > h ft 
[0 0 3 4] 

77-?m%:<Dy}?*) Z?l'*?-\?Zmfe4kLt:7 4 ;V*-£ffiv>T, 0. 7-1 
. 0MONaCl#ftT> 6 5 ^-if-y 3 >«:ffo^^ 0. 1 

- 2 f&jfeso sscm (i mmst<o s s cmm.v>m&\±, 1 5 0 mMtitt h 
kz- zttzx*) mfex^z *° v % ? u^-f- vz$>if & -r ttfx § * 

o 

[0 0 3 5] 

-tf-*>a ^(i. Molecular Cloning, A la 
boratory manual, second edition (Cold 
Spring Harbor Laboratory Press, 1989) 

m KB* $ fix v» * ^ ^ttfi^t a*-e # £ o 

[0 0 3 6] 

ti&$v*?u*?-}?t, mi}m-m s 6 o%m±, #t l<i±8 o%&jt. * 

00 1 L < 14 9 0 %JBLt, $ t> J: USf i L < *± 9 5 %M±, ft W£ L < »± 9 
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9 %£LhO# V ^ ? K&£>&f & i £ ^-C § , a - K$ fi& # y ^-7°^- Kj&* 

N-^^-3-enV5;y VSrltflta^fl&tcaiTCfC (R) -N-^>^;V 
- 3 -tin v vV -/U£&jfc-*-&i&te«:*r*-*R 19 . * * V*?- K 

[0 0 3 7] 

i it?, rae^j^ra— & (%) j £ tt&ztiz 2 * * ut^- K£ 
ftatsag?ij$^ wiif, a. t, c, g, u, ttziti) tm^o 

[0 0 3 8] 

sa^ura — ttJi, ^fl£ti\ mroie^^y-^*ffl^r*ffib#* : gcg 

Wisconsin Package (Program Manual fo 
r the Wisconsin Package> Ve r s i on8, 1 99 
4^9 Ms Genetics Computer Group, 575 Sci 
ence Drive Madi son. Wi scons in>USA5371 
1 JRi ce, P. (1996) Program Manual for EG 
CG Package. Peter R i c e. Th e Sanger Cen 
tre.Hinxton Hal K Cambridge, CB10 IRQ. 
England). &£Z>\ the ExPASy World Wide W 
e btt&Vs¥M*)—'*- (Geneva University Hospi 
tal and University of Geneva, Geneva. 
Switzerland) o 
[0 0 3 9] 

■*&ffl<n#v % ? v**f- Kfi. N-^^v^i/- 3 - tf n y py >*5LfcM$lW 
KStgLt (R) -N-^>v;i/-3 -fcfny V ; -)\s*£Lj&-fhm*.*^-tZ> 

m&mz t)$mir2>z£tfx-%& 0 mk&mt lt. m^r^r (d e v o 

s i a) miKB#&lfbt^ m^ftt L^ii<Ot Ltlif*'y7 • 'J#7 7et 
(Devosia riboflavina) IF013584 W%mf 2> £ 
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[0 0 4 0] 

&Tfc, N-^>y>-3-fn'J y y ^ K Mtc L T (R) -N 



[0 0 4 1] 

^ 4f-ermb1- & z t k x y) % h ti& ^ KKf>t osp^r ^ y m@£?iJ £ , ^ 
r^-r^-^^i-^o friz, ^m<v#i) vommt^^u^x 

ii#ODNA«^ WX-li, Current Protocols in 
Molecular Biology (John Wiley and So 
ns, Inc., 1989) ^fgljKO^&K J: J9 N ift|fOM#:DNA^ 

[0 0 4 2] 

. vft + y • *-:*>f > • j'-U^ya^aa «9 zfe^l" £ d t § & 
o^J£{i\ABI PRISM Dye Terminator Cycle 
Sequencing Ready Reaction Kit (Perkin 
Elmerttl) ^i^ABI 3 7 3A DNA Seqencer (Pe 
r k i n Elme r*fc®0 ^Jf^T^v^l^o 
[0 0 4 3] 

m^v^^rmttv-iR^mm^bfriztetiif, wl&, i-pc 

Rfe (Nucl. Acids Res. 16, 8186 (1 9 8 8) ) \,z £ *) 

o^#^ge^ij^^-r^cii:^§^> 0 tit, m^DNA±^mmLtzmmm 
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[0 0 4 4] 

Klfttt&t Current Protocols in Molec 

u 1 a r Biology (John Wiley and Sons, Inc 

. , 1 9 8 9) mKfmv>-%mz±t), mm^omRNAzmm-tZo 
#iaoae^ij^^ri-^,^^ p^-^ k^^t v-^trt-pcrs (p r o c 

. Nati. Acad. Sci. USA 85, 8998 (1988)) 
[0 0 4 5] 

Ltii, ^H£(i\ K^*-, 7 T -^v^^ n 

[0 0 4 6] 

:<7)J:9^nHi, If, lacUV5ro^-, trp^D^e-^ 
trc/n^-^- tac^n^e-^-, lpp^t-^- tufB 

[0 0 4 7] 

spifufi^^) ^-r&^se^js-v^o 

[0 0 4 8] 
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[0 0 4 9] 
[0 0 5 0] 

J^ItgLT (R) -N-^>v;i/-3 -t°n>; yV-^^^lfl,^ NAD 
[0 0 5 1] 

ar**W&flB**-*- &i£3f£ LTfi, Mi^ fcKn^—tf, ^PSJUKtK** 
[0 0 5 2] 

[0 0 5 3] 
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ci Victor i$%bfih 0 

[0 0 5 4] 

^^oix.^ ^^3-^K7K*»l*iStttt, lMh'JX«l» (pH8 
• 0) &C> ig^3-7 0. 1M, ffiHSfNADP 2mMi3J:l] f it^^iL 
, 2 5 r-e&ft 3 4 0 nm<Dmm<DniN*mfctZ> £ t K <fc *) ft v*&* 0 
[0 0 5 5] 

^fSft2-T-h7n-;i/^#:, 1 -7x-;vx^ / -/UfHW* 

[0 0 5 6] 

[0 0 5 7] 

fcwmfonymte, *<o*Mhimmt if(o, mmm, 

[0 0 5 8] 

zz^Ktm&nteimvBmt^ mx.iL $mmm, *&rnm&, m&mk&. 
t>iL ^v^^Ka#**vM±w#ot*^ji^a-T?H^fc$*Lrfflv^*t 

[0 0 5 9] 
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^-v: 18/ 



[0 0 6 0] 
[0 0 6 1] 

Wti 3] 



[0 0 6 4] 

fls RZ>\ — (5) 
[0 0 6 5] 




[0 0 6 2] 

T^£ti&N-^>^;i/-3-tfn ij vV>% — (3) 
[0 0 6 3] 
[ftl 4] 



R 1 




tBIE#2 003-3100113 



Wfcl 5] 



2002-272976 



v : 19 




(5) 



[0 0 6 6] 

R3 N R4fi 7 JcS?JKi\ ^D^>S^ 7;V3dpyl, ^fni^U 

>lf##£W<i>C£^£& 0 il?#l<li, Mill 7-^h^v-2-r- 
h^n>, 3-^>^^>_ 6) 7> 8> 9-fh7tKD-5H-^>Vv^n 
^y°7~y- 6-j->, 2-^nn-i- (4' -7Wn7x;ji/) x.^y> x 
W2-^nn-i - (3' on? i^u) i^yy^f^iH J fU 



[0 0 6 7] 

> RB&MitO. I%frb7 0% (w/v) Ofta*»K-C*iD$*L4 0 
[0 0 6 8] 

S^-C^tfe*^iSttT/I/3-^J±#^J:»)»jRLW*o Will KJ&T*£ 

2 -T- h yu-)V, 7, 8, 9-fh7tKn-5H-^> 

v^stu^yf-y- e-*-)U, 2-tuu-i - (4' -7JVtn7x-;i/) 
-x*y-;K 2-^on-i- (3' _^ nn7a ,- ;V ) 
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[0 0 6 9] 

Ote*^ *'^D7^77^-(A7A:UniportB 10%PEG 
-2 0M (3. OramlDXl. Om) , 7J7A^g : 2 0 0"^ ^tUT^ 

: Mil, ttffi : F I D) t?fr ^#& 0 

[0 0 7 0] 



" 7 ^77-f- (*7A:Chi ra Ice l OB (^M-bMbflfM) 
> n - f y/^ y aV - ^/y xfjvr ^=99/1/0 

. 1 > WM : 1 m 1 /m i n, ^f±S : 2 5 4 nnu * 9 : MM) Tft W# 

o 

[0 0 7 1] 

7-^ Ky-2-f f7n>, 3_p(].^>_ 6) 7j 8> 9 — T" h 7 H K 
o-5H-A> V y^nAyf>-6-t>, 7 h *~>- 2 — r h 7 n-;v 
, 25.^ 3-^h^rv-6, 7, 8, 9-ff7t Kn-5H-A>yy^DA 

t*7^fX^t|±SCOSMOSIL 5C8-MS (ID4. 6mmX 
2 5 0 mm) , : 7K/7-fe h - h V )V= 1 / l , SBS : 1 m 1 /m i 

tfcffl 12 10 nm, Xy&i&m : MS) ?ffv>ft4 0 
[0 0 7 2] 

tits 7-^f^ry-2-rh7n-jK 3-^h^v-6, 7, 8, 

9--r h5t Kn-5H-^>yy^DAy7>-6-t-^^ai(7)ig 

§£Ch i r a 1 c e 1 OJ (ID4. 6mmX25 Omm) , ftffijft I n-^ 
^rt>/^yynAV-;V=9/l, mm I lml/min, tffl:2 5 4 nm 

[0 0 7 3] 



£ ft, N 
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2 no- l - (4' -7Wo7x-;v) jLpyy^ 2-^nn-i - ( 
3' -^o,D7x-;i/) 2-^nn-i- (4' -7^tn7x^;v 

) 2-^nn-i - (3' -^dd7i^V) jc^y-;K7) 

lYMC-Pack ODS A-3 0 3 (ID4. 6 mm X 2 5 0 mm) „ *# 
tm\*/T^Y-YV )V=l/\^ mm: lml/mi n, *£ffi : 2 1 Onm 

[0 0 7 4] 

2-^nn-l- (4' -7;vtu7x-jl') jr_*y~;i^ 2- 
^nn-i- (3' -^nny^-;!/) S -)U<DJt¥ffi.m<DWm±, m&®. 
^n7f^nvf^77^ (*7A : ^Mk^TMW&^nmC h i r 
alcel OJ (ID 4. 6mmX 2 5 0mm) , MI: n-A^tV^f 
y-7°n/NV-;V=3 9/1, II: lml/mi n, tffi : 2 5 4 nra, #7 A 

[0 0 7 5] 
[0 0 7 6] 

[mmm] 

Molecular Cloning 2nd Edition (Cold S 
pring Harbor Laboratory Press, 1 9 8 9), 
Current Protocols in Molecular Biolo 
gy (Greene Publishing Associates and 
Wi ley— Intersc i ence) 
[0 0 7 7] 
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JJlTO^^oT, f*''/7 -'J^n't (Devosia r i b o f 
lavina) IF01358 Jj N-^>v;i/- 3 - fcfn y yV 

«#&&K»7gLT (R) -N-^vy;v-3-tfn'; s;y-^^tSfitt* 

[0 0 7 8J 

(■7*#->T • 1 J*'77t*t (Devosia ribof lavina) IF 
0 1 3 5 8 4 

2 L§tn77^37 2*£TfBO^J&>£&£fc#*§ife4 0 0ml *^ffiL 
> 1 2 0*C-C2 0^HHKjWRW**i«ro}feo 

*gjfc&j& (w/v) -e^/TO : 

i. o% 

4-*f^*:* 0. 3% 

fc^** 0. 3% 

l. 0% 

N a C 1 0.3% 

Tr-^y-;VLG- 1 0 9 (H«Ji&M) 0. 0 0 3% 

pH7. 0 

iOJ&»H, : ?i6|BIJap*^riWrJt#LT*V*7t'7»^->T • 'J**7 7et (Dev 
osia riboflavina) IFOl 3 5 8 4t^t^5mlfo 
««U 3 0t:T% 4 8B#F H 1igt 5*ff*Lfco 
[0 0 7 9] 

±ia<7)^*^2 8ooomi ^e»at^«i^J: o ^s^tR 

T?B#«:i5fciP-U ^B*Olim#3 6 3 u©If#S: 5 0 0 m 1 <D 1 

0 OmM'J >mmmm. (pH7. 0) fc«»U SONIFIER25 Olif 
(BRANSONttfi) *fflv»T«#Ufeo *5W^«b*^»»CTW 
&IOJ&ttlttT&8 40ml *#7t e 



fttiE# 2003-3100113 



12 0 0 2-2 7 2 9 7 6 ^ 

[0 0 8 0] 

C: <7?3S^_hvt<7) pH*i) >m*M^X5. 0 Cll U 7R}Wr? 3 B#R« L 

o tkttztmwznm&^frm^Tmz, mmmms 3 om 1 £?#£ 0 

[0 0 8 1] 

f)^a6/io -«?:50ml(7)l 0mM';>®Iit (pH7. 0) K'SML 

tz'ik, m-mmmxt^mifL, istt8 3mi *ntz 0 

[0 0 8 2] 

(DEAE-TOYOPEARL*7A^nvh^77^) 

10mMr/W| (pH8. 0) ^Fffirft LfzD E A E - T O Y 

OPEARL 6 5 0M ($V-ft^it) Jj y A (2 5 0ml) fcftU |WJ 

O^p^L/io 

[0 0 8 3] 

(Pheny 1 - TOYOPEARL*7A7nv h/ 7 7^) 

T^^-T7jc«:^PLTpH7. 0 K$m LKtfhft o fc) , 1M^« 
M7 A £ilrirl OmM'J^lfl (pH7. 0) X^tbWmtLtz? 

h e n y 1 -TOYOPEARL 6 5 0M (lV-ftS^±S) tj^A (10 

Omi) £#:u *&1ffl^£^£^£o iwi-^W^-e^^A^^L^ 
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12 0 0 2-2 7 2 9 7 6 ^ ^-v 

«7^^AOV-7^7^x>b (lMHOMiT?) KJ:&«teWfl>* 
^ttJ$^r/c 0 fcttM^Sri^ lOmM'J >i« (pH7. 0) t:tltl 

[0 0 8 4] 

10 0mM'J>iifi (pH6. 5) ifN-^>yjl/- 3 — tfn 
'i^V>5mM, iifNADHO. 2 5 mM33 J: tfB**$6*n U 3 0tt?l 

( 1 ) f^ffl 

NADHJiffi: Lt, N-^ 3 - en y >V U 3»#£ 

*99. 9%eeto (R) -N-^>v*;v- 3 - b°n V vV -)V*&.j£ L£ 
o NADPH*||«fcLrJiK^jci>i:r**ett*»^L/i#^ NAD 

(2) f^ffillpH 

LT1 OOmM'J >BM*W«[iJ J:tTl 0 0 mMiiif j|^v»t, 
P H4. 0*&8. OOIKH-C, ±IB^Ttt-e«3(fett*«3feL7feo N 

o 

(3) fftBMJIfflj* 

<b 5 5 0 C-C&o£ 0 

(4) $H=* 

iMifcfc Ltl 50 mM^tfkt h V * A fc-g-tr 5 0 mMV >S6«»^ (p H 
7. 0) */Hv\ TSK-GEL G 3 0 0 0 SWXL*7A ($V-M# 
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O^T-ifiltJ 2 8 0 0 0T*o^ o 
[0 0 8 5] 

R D R jtfe^-o » p - - > ^ 

(PCR^'fv-^i) 

1 <b ^t^ISMR D R £ 8 M^^Ttr^'tt tTt^ T ^ n 

'b^^^KlffJt^T^ymME^J^AB I 4 9 2iyn7^>y-^->t- ( 
/N°-dr>^v-1±$SL) ti^gLfc, ^75 y^@D?lJ£& D N A "7° 

^^^21 (T^v-l : 5' ATGCARGAYTTYTCNGGNAA 

3' , y'y4^~2 : 5' GTDATRTTRCTNGCNGCRTC 3' 
) ^Si:foT^Lf; 0 
[0 0 8 6] 

(P C R H J: h R D Rst^OlitS) 

T^vT -'J^^tft (Devosia r i b o f 1 a v i n a ) I F O 
1 3 5 8 4l*<7>i£#m#^<bMu r r a y^07j?£ (N u c 1 . , Acids 
Res. 814321-4325 (198 0)) K'feo TtMDN A 
Lfz 0 Ifatll L/c D N A 77 v - ^ffl ^\ tt£|fe<fe#DN A £ 

£#Mt LTPCR^^fo^tC^. RDRitfeT-^-^t#£^tL^|tJ7 0 0 b 
pODNAKf^Jfilil^^o (PCRti, DNA'f J ^ 7--b*i: LTT a K a 
Ra Ex Taq (SI«^il) *m^Xft\,^ *) © 

^mm\z^tzo ) -^DNAilrif y^** KpT7B 1 u e T-Ve 
ctor (Novage n*±$t) n -~ ^ U AB I PRISM Dy 
e Terminator Cycle Sequencing Ready 
Reaction Ki t (Perkin Elmer flM) jsZ&ABI 3 
73A DNA Sequencer (Perkin Elmerttl) 

[0 0 8 7] 
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.2 002-272976 A ^-v : 26/ 



(i-PCRfti:iiRD RflME^o^ftEyiJo&jfc) 
rM*v7 • V#7?\£1- (Devosia riboflavin a) I FO 
1 3 5 8 4«cO«rfefl:DNA*WIRa5*E c o R I T^Mtt; U fib^DN 

, M^WJWL^RDRjt^^^SEyiJffif^S-^i:^, i-PCRft (N 
u c 1 . Acids Res. 16, 8186 ( 1 9 8 8 ) ) \Z X *) , $rfe#D 
NA±<BRDR«^o£^E?lJ*fc5£Lfc (PCRIi, DNA#';*9-4f 
<h ITT a K a R a Ex Taq (£H«*fcS;&tt») &/Bv>Tfr<K 

0 -eom*E^!l^I2Il fc^Lfco tfz, ttafeE^J^n- K1"£ r 5 y ME?iJ&il 
IfeE^JOT^tc^L^o i<7)75 ymE^iJt, H|[RDRO'Jy>x>K^f- 

tf»ffc»rfr«>«Hfr7 ^ ✓ BI^fcJfcttLfcil**, MR DR«T 

[0 0 8 81 

iiii RDRjtfe?- ^tfMm7 7 7^< Kofetf 

^jftW 3 -Cifesg $ tt7tia*@e^[J , RDR aH£3^> M$& rz K N d 
e I«|5ffiS:#jDL^:N^S»DNA^9>fv- (5' G A G T C A T A T G T C C 
CAGGATTTTTCAGGCA 3' ) . * J: CfWafc?© 3 ' ^lotll' 
KEc oR iSMifcttflDL/cC^DNAT 0 ^^- (5' GGCAGAATT 
CCTATTGGGCGACGTAGCCG 3' ) fc-frjftLfco £02 
SODNA^7°7^v-tttMv\ H»ffiI3T?««t/;r^>r • U#79kT 
TMDevosia riboflavina) I FO 1 3 5 8 4*©*fe#D 
NA^ltLTPCR^V\ «»3K>»*»CNde I«ttt#JnU 3' 

sjaiott&fcE c o r iww&*mnL?z, RDRm^zmmLfzo (pcr 

li, DNA#V>9-*tUTaKaRa Ex Taq (£Sa6*fc*£*t« 
) SrtfUTfrW RJC&*frtt-e-OflJl»)»v^W#^ofeo ) Nde I 

*5.fctNE c o R I ~VrfM1t L„ 7"yX^ KpUCNT (WO 9 4/0 3 6 1 3) <D 

1 a c /n^-^-OTioNd el-EcoR I %$i\L\tZffiXi~& ZLtfcX 0 „ 
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SI 2002 — 272976 




27/ 



[0 0 8 9] 

s^i/yT, • ^ ^T-r 'j A (Bacillus megaterium) I AM 
1 0 3 0W&*<D /;^-^I«f GDHtfM-&) ©jtfci^^ 

Sl^Jlf $1 (Eur. J. Biochem. 186, 389 (1989)) 
fc, GDH0«5t3tfeTF0HS63 K>j&»& 5ffli±It:^|»IoSh a i n e - 
Da 1 garnoie^ij OttLS) fc, $ £ ^-tOUCKrJC E c o R I SJBfjSfcttim 
L^N^DNA^^fv- (5' GCCGAATTCTAAGGAGGTTA 
ACAATGTATAAA 3' ) GDHOfMf^O^n K>(7)j|t 
KS a 1 I^fi^#inL^C^DNAy^^T- (5' GCGGTCGACT 
TATCCGCGTCCTGCTTGG 3' ) *fSl:tot^Lf: 0 £ti 
fe^oODNA^'f^-tlv*, ^7^5KpGDKl (Eur. J. Bio 
c h em. 186, 389 (1989)) ZMMt LTPCRKJ: IJH^flDN 
A$:&J&Ltz 0 Cl^DNA|fJtl:EcoRI*5 < ta f Sa 1 It'MU 79*$ 
KpUCNT (WO 94/03613) ©lac 7°n-e-* -OJIOE c o R 
I-S a 1 I«Mate#A?-&£fcteJ:»K ftM^^^ FpNTG 1 *#fc 0 
Il«3T»iSt^pNTDR^Nd e I^itfE c o R I "trM'ft L"C# 
fc*L&RDR3H£^4: % iOpNTGUOGD H tf^Olt t^itt -S, N d 
eI-EcoRI«jfAU ^U'pNTDRG 1 ^|f: a pNTDR 

g i <oYmm& x xmm ^12 K^to 

[0 0 9 0] 

mMM4&£Z>*5T~nfz®.mx.7*7X$ KpNTDR^ilfpNTDRG 1 £ 

fflv^T^ernHB i o i (mmm^^nm zrtnm&u »£^iihb 

1 0 1 (pNTDR) iJitTHB 1 0 1 (pNTDRG 1) £ $ LT# 

^^IIIeMHBIOI (pNTDR) 3s£ O'H B 1 0 1 (pNTDRGl 
) tt, -£-*l***l, FERM P- 1 8 8 7 liSitfFERM P-18 
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12 0 02-2 72 9 76 



28/ 



87 2 1 Lxmttr&m^mm&&m$BffiK*fftztLx\<*&o 

[0 0 9 1] 

mmm6xntzm.^x.-kmmuB i o i ( p ntdr) *i 2 o^ g/mio 

T^^y'J>m2XYTtii^tU atWMifcJ: lOOmM 
U jfc ( p H 6 . 5 ) ICM^ U U H - 5 0 liff^^^t if - ( S 

14?rmT^J:9^iij^L7to R D Rf&14<7)M^> lOOmM'J^Ifl (p 
H6. 5) \Z, ifN-^^y^-S-fn-JyVvSmM, iffNADH 0 
. 2 5 mM£ <fc U^StS-^n U 3 0 VX^M 3 4 0 n mOD^Jg (7)^^10^ 
"t*<& CI J: i9 o 7^0 ^O^JS^#^i3V^T. lfrmiz 1 ^ m o 1 (ONADH 
*NADfc»ft^&»*»tt* 1 u n i t fcJ»U 0 Ce«fc«£Lfc*IU 
«lffl«[t l ORDRflMt«rJfcigtttLT^U K*«*H-*^K 

tTf- (Devosia riboflavina) IFOl 3 5 8 4 W?>i&%Btf& 

mmm*<DRDRmm^\,*xi>mwLK}£m.Lfz 0 ^tL^^m^miKm-to 

±mmHB 10 1 (pNTDR) Xl±, tr-??**. KO*O^KKtJM*:T? 
*MIHB 1 0 1 (pUCNT) tik&LXWbfrteRDRm&VMMSMt 
bti, f**y7 • 'J**7 7et (Devosia riboflavina) I 
FOl 3 5 8 4*fc£J£l£LT, JfcftttfiltJ 1 7«fc3tL£. 
[0 0 9 2] 



RRGhk;S14 (U/mg) 



£ co// HB101 (pUCNT) 



<0.01 



£ co// HB101 (pNTDR) 



0. 67 



Devosia riboflavina I F01 3584 



0.04 



[0 0 9 3] 
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12002-272976 ^ 
^!6Wc»£«lHB10 1 (pNTDRGl) H»J7tIWI 

DRm&<vwmtiMhvxm.Mmm®. ( p hs. o) ii^n-^o. 

1M, »iNADP2raMMIt»U 2 5^53 4 0 nm« 
o l^NADP^NADPHCixnitiStt^l unit ^^Lt^o ttz 

, RDRmmz^xi>mMM7 tmm^M7E.Ltz 0 ^(Dx^Km^Ltzmmm 

Wta^ORDR^i^GDH&tt^JrtvStet LT*U »IHB10 1 (p 
NTDR) fcia^^-O^^Rte&teHB 1 0 1 (pUCNT) £Jfcij£ 
L/c^^r^2 tc^i- 0 ^JJiBHB 1 0 1 (pNTDRGl) -Cfi,^?- 
K^^Ofl^-e^^^ilHB 1 0 1 (pUCNT) ttttscLT 
, m h frts: R D R J: 0? G D H^ttOifflD^Jl, *i£ 0 
[0 0 9 4] 





RRGJtSte (U/mg) ! GDHit5£1£ (U/mg) 


£<?<?// HBIOI(pUCNT) 


<0. 01 i <o. 01 


£ col i HB101 (pNTDR) 


0. 67 j <6. 01 


£«>// HB101 (pNTDRGl) 


0.47 | 111 




[0 0 9 5] 

mmm 9 e d r & x & a - * i M^it * £MB££&£ifc£M&i ±mm 

**W8-eW?»tL7t«Ufex.^||iKHB 1 0 1 (pNTDRG 1) 
SONIFIRE 2 5 0 (BRANS ONttl) £ffl^T^r»#L£ 0 £<7> 
Itt#t2 0mlC^3-X2g, NAD lmg, N-^>- 3 - If 
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12 0 0 2-2 7 2 9 7 6 ^ 30/ 

1 8 NfM«# t feo TO7t, 5 MOTfcm^b^ M; * A7»fl£ 2ml»L 

WO*#f*ffofefc J|3^9 6 %T'N-^>y 3 - t'n 'J yV - ;^|# 

hfitz 0 Z<Dm, «Lf:N-^>y;v- 3 - b'n'j y7-;Hi*f ^9 9. 
9% e e ORft-C&ofco 

N-^>y;i/-3-t'n'ji;y^ &£>\ N-^v^V- 3 - fcfn vV 
Teste, (ft 7 M, : Un i po r t B 10%PEG- 

2 0M (3. 0 mm I DX1. 0 m) , *7A£| : 2 0 0^, ^t'JTfX: 
M*> Jftffl : FID) T'ffo^o ifc^ N-^>^-3-tfnv *JS<-n,<r>% 
^mm<DMmt, i^l^nvh^77^ (*7A:Chiralcel 
OB (r^«b;Hkflf« , ttttft: n-A^ty/^y^V-V 
yxf;i,7ry = 99/1/0. 1, 11: lml/min, tffi : 2 5 4 nm 

[0 0 9 6] 

1 0 — R D R jo j: If fib J — .X IB^fc ggBgifS » g[gE^ £ x 

^i0l9r#f>^»£tllHB 1 0 1 (pNTDRGl) ^«I2 0 
mH;^I/3-^3g, N AD 2 m g „ 7-^ h7D>2 
» U 5 M<Dim.ik1- h V -y AtXvMOMT^ i>)pH6. 5 loo, 

Mf?t#H^T\ 3 or-ei 5B#r^WL7t: 0 ^o^^^ h;u^>-ewffit, m 

y-2-rf7n-;n. 7 g t^MJ^ £$J;t LfciS*, £j£Lfc7- 

^ h*l/-2— t f?n-;ni^Hf9 9. 9%e eOR#:T^ofco 
1H-NMR (CDC 1 3) Spprn 1. 62 (s, 1 H) , 1. 73-1. 
8 7 (m, 1 H) , 1 . 9 8-2. 08 (m, 1 H) , 2 . 70-2. 81 (m 
, 2H) , 2. 88 (app dt, 1H), 3. 05 (dd, 1H) 3. 76 
(s, 3H) , 4. 0 9-4. 19 (m, 1 H) , 6. 6 1 (d, 1 H) , 6. 
6 9 (dd, 1H) , 7. 00 (d, 1H) 
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31/ 



7-* F5n^ ££>\ 7-^ Ky-2-fh9n-;v^ 

t^COSMOS IL 5C8-MS (ID 4. 6mmX 2 5 0 mm) % : 
7K/T-feh-hy^=l/l, lml/min,M:210nm, # :7 

^#1±MC hiralcel OJ (ID4. 6 mm X 2 5 0 mm) , &j£$ : 
n-'MM^/'f v^n/V-^=9/l,.«a : lml/mi n, tW: 25 
4 nnu Jjy&Um : MM.) T1to/: 0 
[0 0 9 7] 

%ffl#n 3 — r d r j: oizjk ^i-7s w&mmm. * mm* m s a ±m 

B £fflv>fc3 h^rv- 6. 7. 8. 9-f f7HKn-HH-^>yy»n 
■^•/-rV -e-a-^frfrO (R) 7. 8. t)-f^7^' 

mmm 9 -e# b fitzmM^±mmnB 101 ( p ntdrgd <^«a 2 0 

ml(:^3^3g, NAD 2mg N 5 0% (w/w) 03->f^y-6, 
7, 8,'9-f Kn-5H-^>yy^n^7*f>-6-^> 
i£4 g U 5 M<D7&m<ki- hVV &7km-Wi<DffiTK J: «9 p H 6 . 5 HiS^ 
Loo, M*#H^T> 3 0°CT1 8B#P^»L^ 0 :©a£^h^x^| 

7, 8, 9 - f h 7 t Kn - 5 H - ^ > 7*y ^ D A/f > - 6 
-*->H. 6g^„ 3»*fi«*«|£L*:ifc*, &jfiLfc 3 h 6 
, 7, 8, 9 - f f 7 k Fn - 5 H-^>7y ^ n^7°f> - 6 - t-;Hi^ 
MJ^9 9. 9%eeORfl£U*ofc, 

iH-NMR (CDC 1 3) ippm 1. 40-1. 65 (m, 2 H) , 1. 
70-1. 95 (m, 2H), 1. 95-2. 20 (m, 1H), 2. 65-2 
. 7 5 (m, 2 H) , 2 . 9 0-3. 10 (m, 2 H) , 3 . 78 ( s , 3 H) 
, 3. 6 5-3. 9 0 (m, 1 H) , 6. 66 (dd, 1 H) , 6. 73 (d, 
1 H) , 6. 9 8 (d, 1 H) 
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2002-272976 A v* ; 32 / 



3-^ >^v-6, 7, 8, 9-rf7kKD-5H-^>yy^DA7'7-> 
-6-*>, 3-^h*v-6, 7, 8, 9-fh7tKn-5H-^> 

(*7A : t*7-f f^^f^ttlCOSMOS I L 5C8-MS (ID 4 
. 6mmX250mm) , ftjgft I 7k/T-b h — h V ;k= 1 / 1 , £££ : 1 m 1 
/min,^:2 10nm, 77 7 ASjg I MS) tiro fc e £ fc, 3 h * 
'>-6, 7, 8, 9 - f > 7 t Kn - 5 H-^>Vv ^ n A/f v - 6 - 
^3fc^itt«0|!B5gt±, i^l»uvF7n-7b7 < 77^ (# ^ A : ^ -b;v 
j^Ifft^^lilC hiralcel 0 J ( I D 4 . 6 mmX 2 5 0 mm) 

, mm: n-^**y>/jv-7°u^;-)v=9/i s mm: imi/mi n> 

: 2 5 4 nm, 77 y AUM I MS) "Cffofco 
[0 0 9 8] 

l^fflv^2-»on- i - (4* -7J^n7xZ)M ^£_Z>l£h02 ( S) 
- 2 -» pp- i - (_ 4j -7;i/^-n7x^^) j.^ y - ^co^-e^ 

*Sfc«9W?>fL/iajfe^^d»KHB 1 0 1 (pNTDRGl) ^il5 0 
m 1 \z^fyvu-7s 10g, NAD 5 m g, 5 0% (w/w) 

-1- (4' -7W07x^) x^7>>;Vx>Ml0g»U 5M 
OTK^kf* h U <7 A*jff«OfltTJC «t 0 p H 6 . 5 izm^ Loc\ 3 0 °C-e 2 2 
ISMiH^Lfco -OME^Sr h^>T?«ltaU (not 
, 0. 8mmHg) U lfet^^2-;on-l - (4' -7^071 

n-i- (4» - 7 ;vt07x^) x^7-;ni^^ 99i 9%eeWS 

1H-NMR (CDC 1 3) Sppm 3. 10 (s, 1 H) , 3. 61 (dd 

, 1H) , 3. 70 (dd, 1H) , 4. 88 (dd, 1 H) 7. 06 (m, 2 
H) , 7. 3 5 (m, 2 H) 
2-^nn-i- (4' -7Wn7x^) j^x>\ 2-?uu- 

1- (4' -7Wn7i-^) ^^-/H&fcSii. I«7D7f7-57 
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2002-272976 ^ v : 33/ 

^- (*7A:i^i7^xAy^lYMC-Pack ODS A-303 
( I D 4 . 6 mmX 2 5 0 mm) , &g£& : 7h/T-fe h ~ h 1; ;v= 1 / 1 , ^ 
:iml/min, tffi:210nm, 77 7 A^jg : gj& ) tlfo^o 

2-^nn-i- (4' -7;i/tn7x-;i/) / -^ft^^iM 
7£f^ ^W7D-7f7*77^- (*7A I *V 4:;H^IiM#liSC h 
iralcel O J (ID4. 6mmX 2 5 0 mm) . m$m n-^^> 
/y{Vfu^J-)V=3 9/1, MM : lm 1 /m i n, t£tB : 2 5 4 nm, 77 
9 Afijg I HiS) tlfo^o 
[0 0 9 9] 

^Ml 1 3 R D R j3 J: ^ jk J - * HttTk Jgjggg Igltft^iHg -gr^atti £ -tm 

B£fflv*fc2 -truu - l - (JT -7nD7x^;V) J^y>a^<7) (s) - 
2-^nn-i - L3J -^pd7x^) j-^ y - ;^co^-e^. 

^»J9-e#^^ffimx.^:ijimHB 1 0 1 (pNTDRGl) ^fl5 0 
m 1 \Z^)V^-7. 1 0 g, NAD 5m g. &U*\ 5 0% (w/w) ?)2-^nn 
-1- (3' -^D7x^) x.*? ; y Yfr^mfcl 0 g£«]U 5 M<D 

ym.i\:± y v <y&frmifc<DffiT\<z£ n P h 6. 51:11100, 3 ot^2 2m 

o fz 0 Z<D%&^ 97%tr2-^nn-i - (3' -i/uuy x.? 
S -frtmbtifzo ^<Dm, 4iLf:2-7nn-i - (3* -?uu7 
) x^y-^it^m.m9 9. 9%e e<7)S#:-e^o7to 
2-^nn-i- (3' -7nn7x-jV) x.?jy^ 2 -?uu- \ - 

(3' -^nny^-;v) x? ; -^ojgfifcj^ 2 no- l - (4' - 7 
^ D 7x^^) 2-^nn-i - (4' -7Wn7x-^) 
S -^(DWi'ktmm-ft^tZo ttz, 2-^nn-i- (3' -^nuy^ 
i^y-^^^^jgopj^^ 2-^nn-i- (4' -y)V^ruy^ 
x? j -)U<7)W;&tmmKft^tzo 
[0 10 0] 
MWM 1 4 RDROMifelM: 

0. 3 3% (v/v) O^;^ f ^;U7 t ^rv K^^tf 1 0 0 mM'J >iif 
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H2002-272976 ^ 

$ (pH6. 5) if US*t*^#i^^^»i|SE l mM, 
NADHSr^ftJgO. 2 5mM^^ iHtL?»?lfc 0 dtUClR D R 
iDU 3 0*C-?afeft3 4 0 nmOiR3feKO«^«:«!3eLfco t fcJ3v> 
t\ l#HUc 1 /.mo 1 WNADH«rNADC»<|;i-***Stt* lunitt 
5eH L o t T, #fi# ;v Mt&% iz*jrt 2> f&tt £ , N - ^ > v /u - 3 - 

[0101] 
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1^3] 









ffifJEfL 




\ /o) 




(%) 


N-benzvI-3-Dvrrolidinone 


\ i on 


N-benzyl-3-pyrrolidmone 


100 










2-acetvlDvridine 


ID 


ethyl 4-chIoroaceioacetale 


j 683 1 


3-acetvlnvridine 


7RR 
/oo 


n-octyl 4-chloioacetoacetate 


224 


4- acetvlovridine 


O44o 


etnyl 4-bromoacetoacetate 


4099 


2-acetvln vrrnl e 


/u 


ethyl 4-azideacetoacetate 


804 






ethyl 4-hydroxyacetoacetate 


1774 


acetophenone 


1 Rl 


ethyl 4-benzyIoxyacetoacetate 


3*18'6 


m-hvdroxvacetonhenone 


0 1 


ethyl 4-acetoxyacetoacetate 


4234 


m-nitroacetophenone 


AQ77 


benzyl acetoacetate 


2015 


D-chloroacetonhennne 




ethyl benzoylacetate 


98 


4-fluoroacetnnhpnnnf 




ethyl 2-chloro-3 -oxo-3 -phenylpropionate 


52 


3 4-dimethoxvacetnnhf , noTif* 








D-methvlacetonhennne 


co 1 


benzaldehyde 


21 


2 -hydroxy acetophenone 


•in 


2-pyridinecarbaidehyde 


82 


2-chloro- 1 3 , -chIoronnenv1 ^pfhflnnn*» 




pyridine-4-aldehydc 


441 






o-cnlorobenzaldehyde 


9 1 


1 -phenyl-2-butanone 


r 1/17 


m-chlorobenzaldehyde 


301 | 


propiophenone 


Z / 


p-chl orobenzaldeliyde 


117 


benzoin 


lj 


o-nitrobcnzaldchyde 


33 


b enTvlacetone 


4tu 


m-nitrobenzaldehyde 


683 J 


ethvf ben7ovlacelnt*» 




p-nitrobenzaldehyde 


1296 


acetone 


1 OA 






2-butanone 


9»n 

ZoU 


jropionaldehydc 


204 






n-outylaldehyde 


728 


2-hexanone 




n-nexylaldehyde 


2225 


2-heptanone 


9777 


2-pnenylpropionaldehyde 


706 


diethyl ketone 




3 -phenylpropionaldehyde 


685 


chloroacetone 


41 / U 


methyl glyoxal 


345 


hydroxyacetone 


1 uu 


^tutaraldehyde 


1339 


*t-iiyui t»xy DUianone 


33 






diaeetvl 


1014 


7-methox3 f -2-tetoralone 


— 7084"" 


ci uc ijr i uuc i u 1 1 c 


1354 


6-methox>'-2-tetoralone 


156 






6,7-dimethoxy-2-tetoralone 


2267 


4-m pt hvl - 9 -n (=»n tan nnp 




2-tetoralone 


1721 


cvclnnrririvt mf»t Vivl W»f/M-u=» 


20 






CVfil nn i*n t nnnn f> 
w y \ji yJjJ will tu l\Jx 1 C 


1U3 


2-keto-n-butyric acid 


15 


dlflvHm-4 ^l-rlim^tKll/l _0 Q fiiranrliAna 

uuijrvu WT-jt-umicLiiyi-^, j "iiiranQione 


1314 


oxalacetic acid 


14 






ievulinic acid 


11 


ethyl 3 -oxocyclopentanecarboxylate 


87 






methyl pyruvate 


1889 






ethyl pyruvate 


6232 






methyl acetoacetate 


8341 






ethyl acetoacetate 


4236 






tert-butyl acetoacetate 


5634 






ethyl 2-methylacetoacetate 


239 






ethyl 2-chloroacetoacetate 


8907"* 






ethyl 2-eteneacetoacetate 


429 I 






ethyl 2-oxodecanoate | 


tr~ 
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N-^v;U- 3 -fcTn y ->V > HL^m^^MitLX (R) -N-^>> ; 

^ r ;v 3 - £ mm & < 1- £ i fc # it t % t % o 0 



[0 10 3] 

SEQUENCE LISTING 
<no> ^mit^xmw^n KANEKA CORPORATION 

<i2o> mMz^tf-frMTumm, ^(omtt^ tezv^ommte 

<130> TKS-4871 
<160> 2 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 250 
<212> PRT 

<213> Devosia riboflavina 
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<400> 1 



Met Ser Gin Asp Phe Ser Gly Lys Val Ala Phe Val Thr Gly Gly Ala 

1 5 10 15 

Ser Gly He Gly Glu Ala Val Val Lys Gin Leu Ala Ala Arg Gly Ala 

20 25 30 

Lys Val Val Val Ala Asp Leu Lys Leu Glu Gly Ala Gin Ala Val Ala 

35 40 45 

Asp Ala Val Lys Ala Ala Gly Gly Glu Ala Ala Ala Val Ala Val Asp 

50 55 60 

Val Ala Lys Ala Asp Gin Val Glu Lys Ala Val Gin Phe Ala Val Asp 
65 70 75 80 

Thr Phe Gly Ala Leu His Leu Ala Val Asn Asn Ala Gly He Gly Gly 

85 90 95 

Ala Ser Ala Pro Leu Gly Asp Tyr Ser Phe Asp Asp Trp His Arg Val 

100 105 110 

He Asp Val Asn Leu Asn Ser Val Phe Tyr Ser Met Lys Tyr Glu He 

115 120 125 

Val Ala Met Leu Arg Ala Gly Gly Gly Ala He Val Asn Met Ala Ser 

130 135 140 

He Leu Gly Ser Val Thr Phe Pro Asn Ala Pro Ala Tyr Val Thr Ala 
145 150 155 160 

Lys His Gly Val Val Gly Met Thr Lys Ser Ala Ala Val Asp Tyr Ala 

165 170 175 

Lys Lys Gly He Arg Val Thr Ala Val Gly Pro Gly Phe He Asp Thr 

180 185 190 

Pro Leu Leu Ser Ala Leu Pro Lys Glu Thr Leu Asp Tyr Leu Lys Ser 

195 200 205 

Val His Pro He Gly Arg Leu Gly Thr Ser Asp Glu Val Ala Ala Leu 
210 215 220 
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Thr Ala Phe Leu Leu Ser Asp Ala Ala Ser Asn He Thr Gly Ser Tyr 
225 230 235 240 

His Leu Val Asp Gly Gly Tyr Val Ala Gin 
245 250 



<210> 2 
<211> 753 
<212> DNA 

<213> Devosia riboflavina 
<400> 2 

atg tec cag gat ttt tea ggc aag gtc gca ttc gta acg ggt ggt gee 48 
Met Ser Gin Asp Phe Ser Gly Lys Val Ala Phe Val Thr Gly Gly Ala 
15 10 15 

teg ggc ate ggt gag gcg gtc gtc aag cag ctt gee gcg cgc ggc gee 96 
Ser Gly He Gly Glu Ala Val Val Lys Gin Leu Ala Ala Arg Gly Ala 
20 25 30 

aag gtt gtg gtt gec gat etc aag etc gaa ggc gcg cag gcg gtt gee 144 
Lys Val Val Val Ala Asp Leu Lys Leu Glu Gly Ala Gin Ala Val Ala 
35 40 45 

gat gcg gtc aag gee gee ggc ggc gaa gcg gee gcg gta get gtc gat 192 
Asp Ala Val Lys Ala Ala Gly Gly Glu Ala Ala Ala Val Ala Val Asp 
50 55 60 

gtc gee aag gee gat cag gtg gag aag get gtc cag ttc gee gtc gac 240 
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Val Ala Lys Ala Asp Gin Val Glu Lys Ala Val Gin Phe Ala Val Asp 
65 70 75 80 



acc ttt ggc gcc ctg cat ctg gcg gtc aat aat gcc ggc att ggc ggc 288 
Thr Phe Gly Ala Leu His Leu Ala Val Asn Asn Ala Gly He Gly Gly 
85 90 95 

get tec get ccc etc ggc gat tat tec ttc gac gac tgg cat agg gtt 336 
Ala Ser Ala Pro Leu Gly Asp Tyr Ser Phe Asp Asp Trp His Arg Val 
100 105 110 

ate gac gtc aat etc aat tec gtc ttc tat teg atg aag tac gag ate 384 
He Asp Val Asn Leu Asn Ser Val Phe Tyr Ser Met Lys Tyr Glu He 
115 120 125 

gtc gcc atg etc agg gca ggc ggt ggc gcc ate gtc aac atg gcc tec 432 
Val Ala Met Leu Arg Ala Gly Gly Gly Ala He Val Asn Met Ala Ser 
130 135 140 

ate etc ggc teg gtg acc ttt ccc aat gca ccg gcc tat gtc acc gcc 480 
He Leu Gly Ser Val Thr Phe Pro Asn Ala Pro Ala Tyr Val Thr Ala 
145 150 155 160 

aag cac ggc gtg gtc ggc atg acc aag teg gcc gcg gtg gac tat gcc 528 
Lys His Gly Val Val Gly Met Thr Lys Ser Ala Ala Val Asp Tyr Ala 
165 170 175 



aaa aag ggc att cgc gtc acg gcc gtc ggg ccc ggt ttc ate gac acg 576 
Lys Lys Gly He Arg Val Thr Ala Val Gly Pro Gly Phe He Asp Thr 
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180 



185 



190 



ccg etc eta tec gee ttg ccc aag gaa acc ctg gac tac etc aaa tec 624 
Pro Leu Leu Ser Ala Leu Pro Lys Glu Thr Leu Asp Tyr Leu Lys Ser 
195 200 205 



gtc cat ccg ate gga egg ctg ggt acc teg gat gaa gtc gca gcg ctg 672 
Val His Pro He Gly Arg Leu Gly Thr Ser Asp Glu Val Ala Ala Leu 
210 215 220 



acc gcg ttc ctg etc tec gat gca gcg teg aac ate acc ggc tec tat 720 
Thr Ala Phe Leu Leu Ser Asp Ala Ala Ser Asn He Thr Gly Ser Tyr 
225 230 235 240 

cac ctg gtc gat ggc ggc tac gtc gee caa tag 753 
His Leu Val Asp Gly Gly Tyr Val Ala Gin 
245 250 

o 

l® 2] KpNTDRGl«M^tio 
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[mi] 

1 ATGTCCCAGGATTTTTCAGGCAAGGTCGCATTCGTAACGGGTGGTGCCTCGGGCATCGGT 60 
M SQDFSGKVAFVTGGASGIG 

6 1 GAGGCGGTCGTCAAGCAGCTTGCCGCGCGCGGCGCCAAGGTTGTGGTTGCCGATCTCAAG 120 
I AVV KOLAARGAKVVVADLK 

121 CTCGAAGGCGCGCAGGCGGTTGCCGATGCGGTCAAGGCCGCCGGCGGCGAAGCGGCCGCG 180 
LEG AQAVADAVKAAGGEAAA 

181 GTAGCTGTCGATGTCGCCAAGGCCGATCAGGTGGAGAAGGCTGTCCAGTTCGCCGTCGAC 24 0 
VAVDVAKAD QVEK A V Q F A V D 

241 ACCTTTGGCGCCCTGCATCTGGCGGTCAATAATGCCGGCATTGGCGGCGCTTCCGCTCCC 300 
T FGALHLAVNNAGI GGASAP 

301 CTCGGCGATTATTCCTTCGACGACTGGCATAGGGTTATCGACGTCAATCTCAATTCCGTC 360 
L G D Y S FDDWHRVI DVNLNS V 

3 61 TTCTATTCGATGAAGTACGAGATCGTCGCCATGCTCAGGGCAGGCGGTGGCGCCATCGTC 4 20 

F Y S M K YEIVAMLRAGGGAIV 

4 2 1 AACATGGCCTCCATCCTCGGCTCGGTGACCTTTCCCAATGCACCGGCCTATGTCACCGCC 4 80 

NMAS I LGSVT FPNAPAYVTA 

481 AAGCACGGCGTGGTCGGCAT GACCAAGT CGGCCGCGGTGGACTAT GCC AAAAAGGGCAT T 54 0 
K_ H G V V G M T KSAAVDYAKK G I 



54 1 CGCGTCACGGCCGTCGGGCCCGGTTTCATCGACACGCCGCTCCTATCCGCCTTGCCCAAG 600 
RV TAVGPGF I DTPLLSALPK 

601 GAAACCCTGGACTACCTCAAATCCX5TCCATCCGATCGGACGGCTGGGTACCTCGGATGAA 660 
E T L D Y L K SVHPIGRLGTSDE 

661 G;TCGOVGCGCTGACCGCGTTCCTGCTCTCCGATGCAGCGTCGAACATCACCGGCTCCTAT 720 
¥ AAL TAFLLSDAASNITG S Y 

721 CACCTGGTCGATGGCGGCTACGTCGCCCAATAG 753 
HLVDGGY VAQ * 
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Devosia riboflavins 
IF013584 
genomic DNA 



l pGDKl I 



GDH gene 





PCR 




generate Ndel 




and EcoRI site 




f 



PCR 

generate EcoRI 
and Sail site 



Ndel EcoRI 

I I 

RDR gene 



EcoRI 

i 

Ndel GDH gene 

. /r- EcoRI 

f ^<6* — Sail 
/ pUCNT \ 
I (2.6kb) ) 



Sail 
J 



T Ndel 
EcoRI 




GDH gene 



Sail 



GDH gene 



Sail 
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mm] 

[MM] (R) -N—^v^V- 3 -tfm; -J ^ - ^-f^- 

[Jtf&^IS:] J^TO (1) (4) c0S^^t4®*W1-^* o, ;^7 p f' K : 

(1) ^:NADHi/:liNADPH«iilt, N-^>>^- 3 - fc? 
n'JyV>C^m (R) - N -^> 3 _ 

(2) ftMlpH: 5. 5^«b6. 0, 

( 3 ) ftmm^m. : 5 ov&t> 5 5 *c, 

( 4 ) 53-^-4 : ^l^t^f K;}3V*T$J 5 5 0 0 0 > SDS^f J7^'J;V75 K 
r;vm^H/^ff^^v^T*^2 8 0 0 Oo 

t tz a, mm<omm-% 1 Km-r 7^ mse^ <b & £ * y ^y?- k c rz>\ 
v ^ 7^ k £ 3 - K-t & *° V 3? ^ v * ^ f\ m *° v ^ y ^ k * ^^-r & m 
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